CLIPPEDIMAGE= JP02000164522A 



PAT-NO: JP02000164522A 

DOCUMENT-IDENTIFIER: JP 2000164522 A 

TITLE: SILICON CARBIDE ASSEMBLING WAFER BOAT FOR 
SEMICONDUCTOR MANUFACTURE 

PUBN-DATE: June 16, 2000 



INVENTOR-INFORMATION: 

NAME COUNTRY 

KITAZAWA, ATSUO N/A 

TABEI, TAP^HIRO N/A 

ITO, T-AKAO N/A 

NOGUCHI, KENSAKU N/A 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

TOSHIBA CERAMICS CO LTD N/A 

NICHIYUU DENSHI KK N/A 



APPL-NO: JP10334601 
APPL-DATE: November 25, 1998 

INT-CL (IPC): H01L021/22;H01L021/68 ;C30B025/12 
ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a silicon carbide 
assembling wafer boat for 

semiconductor manufacture, wherein constituent components 
are easy to be 

replaced, damages are not caused by thermal stresses during 
heat treatment, 

long term usage is possible, and no particle contamination 
occurs to a 

semiconductor manufacturing apparatus and a semiconductor 
wafer. 

SOLUTION: A silicon carbide assembling wafer boat for 
semiconductor manufacture 

comprising silicon carbide wafer holding members 5, wherein 



03/12/2003, EAST Version: 1.03.0002 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number: 2000-164522 
(43)Date of publication of application : 16.06.2000 



/t^i\\ntr\ HOI L 21/22 

(^VirMCl 21/68 

// C30B 25/12 



(21) Application number : 10-334601 

(22) Date of filing : 25.11.1998 



{71)Applicant : TOSHIBA CERAMICS CO LTD 
NICHIYUU DENSHI KK 

{72)lnventor : KITAZAWA ATSUO 
TABEI TAKAHIRO 
ITO TAKAO 
NOGUCHI KENSAKU 



(54) SILICON CARBIDE ASSEMBLING WAFER BOAT FOR SEMICONDUCTOR 
MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a silicon carbide 
assembling wafer boat for semiconductor manufacture, 
wlierein constituent components are easy to be 
replaced, damages are not caused by tliermal stresses 
during lieat treatment, long term usage is possible, and 
no particle contamination occurs to a semiconductor 
manufacturing apparatus and a semiconductor wafer. 
SOLUTION: A silicon carbide assembling wafer boat for 
semiconductor manufacture comprising silicon carbide 
wafer holding members 5, wherein grooves 2 for 
receiving semiconductor wafers are formed and locking 
parts 4 are provided at both ends 3 thereof, and two 
support silicon carbide base plates 7, 8, wherein affixing 
holes 6 for fixing the wafer holding members 5 are 

provided respectively, assembled by engaging silicon carbide engaging bodies 9 with the 
locking parts 4 passed through the affixing holes 6, wherein taper is formed in the engaging 
surface 10 of the engaging body and further the base members 5, 7, 8 and the locking body 9 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] With respect to the nature assembly wafer boat for 
semiconductor manufacture of a silicon carbide, prolonged use is possible for especially this invention, 
and it relates to the nature assembly wafer boat for semiconductor manufacture of a silicon carbide 
which does not carry out pailicle contaminatiGn of semieonduetGr fabrication machines and equipmxn 
or the semiconductor wafer. 
[0002] 

[Description of the Prior Art] Conventionally, since the Si-SiC system quality of the material which 
consists of silicon (Si) and a silicon carbide (SiC) is excellent in compactness, a high grade, and 
intensity, it is used for the wafer boat for semiconductor heat treatment (it is hereafter described as a 
wafer boat.). 

[0003] However, since the Si-SiC system quality of the materials were compactness and a high degree 
of hardness, junction between the component parts of a wafer boat was performed using adhesives, and 
solidification of these adhesives was performed in the melting silicon sinking-in process of a wafer boat 
manufacture process. In this melting silicon sinking-in process, the volume change happened to the 
baking object of a wafer boat base material, these volume changes differed delicately between the wafer 
attachment component of a semiconductor wafer, and the support substrate, stress occurred on the wafer 
boat especially by the difference in the elongation between two or more wafer attachment components, 
and it often led to the joint crack. 

[0004] Moreover, when the stress by the load of a semiconductor wafer and the thermal stress by heating 
were received, residual stress existed in the wafer boat, especially the joint at silicon sinking in and the 
solidification process and the wafer boat was used for the nature assembly wafer boat of a silicon 
carbide unified with adhesives into the heat treatment process which used the wafer boat for a long time, 
the wafer boat might be damaged while in use. 

[0005] Furthermore, even if the injury of such a wafer boat heat treatment in use or the injury local 
during conveyance of a wafer boat arose, the component part which the injury produced could not be 
exchanged, but the means of discarding the whole wafer boat were taken, and it was uneconomical. 
[0006] Then, the screw section is formed in the both ends of a wafer attachment component in which the 
semiconductor wafer support slot was established, and the collapsible wafer boat which was made to 
screw a nut in the screw section which penetrated the mounting hole drilled by two substrates, and was 
assembled to one is indicated as indicated by JP,10-273399,A. Since the wafer boat of this publication is 
performing the assembly of a wafer boat by screwing of the screw section and a nut, if cutting for 
forming the screw section and a nut is performed using nature material of a silicon carbide like Si 
sinking-in silicon-carbide material, a barricade will produce it in the screw section. 
[0007] Since the above-mentioned cutting is micro processing, it is difficult to fiiUy remove the 
barricade of the screw section, and a barricade remains substantially. When the semiconductor wafer 
was heat-treated using the wafer boat by which this barricade remained, semiconductor fabrication 
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machines and equipment, such as a heat treating furnace, were polluted, and there was a case where a 
semiconductor wafer was polluted. 

[0008] Moreover, the wafer boat of the nature material of a silicon carbide usually forms a CVD-SiC 
fihn on the surface of a base material, in order to prevent the impurity contamination out of the base 
material used for this wafer boat. However, it is difficult to form the CVD-SiC coat of predetermined 
thickness in the screw section by which micro processing was carried out as mentioned above uniformly, 
and sufficient coat for the crevice of **** was not formed, consequently the coat was damaged by only 
1 time of the nut bundle, the above impurities were emitted in the thermal treatment equipment from this 
screwing portion, and there was a danger that the particle contamination resulting from this breakage 
would occur. 
[0009] 

[Problem(s) to be Solved by the Invention] Then, exchange of a component part was easy, there was no 
injury by the thermal stress under heat treatment, prolonged use is possible and the nature assembly 
wafer boat for semiconductor manufacture of a silicon carbide without the particle and impurity 
contamination to semiconductor fabrication machines and equipment or a semiconductor wafer was 
demanded. 

[0010] this invention was made in consideration of the situation mentioned above, and exchange of a 
component part is easy for it, and it is not damaged with the thermal stress under heat treatment, and 
prolonged use is possible and it aims at offering the nature assembly waferboat for semiconductor 
manufacture of a silicon carbide without the particle and impurity contamination to semiconductor 
fabrication machines and equipment or a semiconductor wafer. 
[0011] 

[Means for Solving the Problem] Invention of this application claim 1 made in order to attain the above- 
mentioned purpose The wafer attachment component of the quality of a silicon carbide by which the slot 
for semiconductor wafer installation was formed and the stop section was prepared at least in the end 
section, The support substrate of the quality of a silicon carbide in which the mounting hole for this 
wafer attachment component fixation was prepared. It has the engagement object of the quality of a 
silicon carbide which engages with the aforementioned stop section which penetrated the 
aforementioned mounting hole, and is making into the summary to be the nature assembly wafer boat 
for semiconductor manufacture of a silicon carbide characterized by forming the taper section in the 
engagement side of this engagement object. 

[0012] In invention of this application claim 2, it is making into the summary for the engagement side of 
the above-mentioned engagement object to be a nature assembly wafer boat for semiconductor 
manufacture according to claim 1 or 2 of a silicon carbide characterized by having the 3-5-degree taper. 
[0013] In invention of this application claim 3, the above-mentioned stop section intersects 
perpendicularly, is prepared in a wafer attachment component, and is a rectangular parallelepiped 
configuration, the object for engagement of the shape of a rectangle which nothing and the 
aforementioned stop object penetrated the shape of a flat closed-end cylindrical shape, and the above- 
mentioned engagement object was prepared in the pars-basilaris-ossis-occipitalis engagement side, and 
was established on the diameter of an engagement side - with a hole this object for engagement it is 
making into the summary to be the nattire assembly wafer boat for semiconductor manufacture 
according to claim 1 or 2 of a silicon carbide characterized by having the division engagement side 
which was carried out 2 ****s with the hole and formed in the engagement side, and this two division 
engagement side having the taper of opposite direction to the level surface 

[0014] In invention of this application claim 4, it is making into the summary to be a nattire assembly 
wafer boat for semiconductor manufacttire given in the claim 1 characterized by each surface roughness 
of the engagement side of the above-mentioned engagement object and the stop section being 1.0-3.0 
micrometers of arithmetic mean granularity Ra, or any 1 term of 3 of a silicon carbide. 
[0015] In invention of this application claim 5, it is making into the summary to be the nature assembly 
wafer boat for semiconductor manufacttire according to claim 4 of a silicon carbide characterized by 
each surface roughness of the engagement side of the above-mentioned engagement object and the stop 
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section being less than [ maximum height Ry20micrometer ]. 

[0016] In invention of this application claim 6, it is making into the sunmiary to be a natxire assembly 
wafer boat for semiconductor manufacture given in the claim 1 by which the 30-100-micrometer CVD- 
SiC coat is formed in the front face at the above-mentioned wafer attachment component, a support 
substrate, and all of a stop object, or any 1 term of 5 of a siHcon carbide, 
[0017] 

[Embodiments of the Invention] The nature assembly wafer boat for semiconductor manufacture of a 
silicon carbide concerning this invention is explained with reference to a drawing. 
[0018] As shovra in drav^ng 1 , the nature assembly wafer boat 1 for semiconductor manufacture of a 
silicon carbide, for example, a vertical-mold wafer boat The wafer attachment component 5 of four 
quality of a silicon carbide by which the slot 2 for semiconductor wafer installation was formed, and the 
stop section 4 which makes tfie same configuration respectively was formed at least in the end section 3a 
and 3b, for example, both ends It has two support substrates 7 and 8 of the quality of a silicon carbide in 
which the mounting hole 6 for this wafer attachment component 5 attachment was formed respectively, 
and the engagement object 9 of the quality of a silicon carbide which engages with the stop section 4 
which penetrated the mounting hole 6, it is attached free [ attachment and detachment ] by attachment 
section la, and they are assembly ******** to one. 

[0019] The CVD-SiC coat is formed in the front face by each before wafer boat 1 assembly at the wafer 
boat base material which forms the above-mentioned water attachment component 5, the support 
substrates 7 and 8, and the engagement object 9. 

[0020] The four simultaneously rectangles-like mounting hole 6 is drilled in the position where the 
above-mentioned support substrate 7 deflected the disk configuration in consideration of receipts and 
payments of nothing and a semiconductor wafer. While the support substrate 8 has the same 
configuration as the support substrate 7, it has leg 8a of a hollow cylinder configuration, and the 
engagement object 9 is contained by this leg 8a. 

[0021] As shown in drawing 2 - drawing 4 , the wafer attachment component 5 in which the slot 2 was 
formed has the stop section 4 to both ends 3, and this stop section 4 is formed so that it may intersect 
perpendicularly with the longitudinal direction of the attachment insertion section 10 of the shape of a 
narrow cylindrical shape which extends from an edge 3 and penetrates a mounting hole 6, and it has 
engagement side 4a of a smooth flat-surface configuration. 

[0022] The mounting hole 6 which the attachment insertion section 10 and the stop section 4 penetrate is 
drilled each by four support substrates 7 and 8, for example, up support substrates, and is making the 
shape of a rectangle which the stop section 4 can penetrate easily. 

[0023] As shown in drawing 5 , the structure of attachment section la makes the engagement object 9 
engage with the stop section 4 among the attachment insertion section 10 which penetrated the mounting 
hole 6 of the support substrates 7 and 8, and the stop section 4, and has come to attach the wafer 
attachment component 5 in the support substrates 7 and 8. 

[0024] In attachment section la, the attachment insertion section 10 and the stop section 4 which 
penetrated the mounting hole 6 are projected from the surface sections 7a and 8a of the support 
substrates 7 and 8, and the attachment insertion section 10 has projected only the almost same length t2 
as the average (center-section grade) thickness tl of the engagement side 1 1 of the above-mentioned 
engagement object 9. 

[0025] As shown in drawing 6 - drawing 8 , the engagement object 9 which engages with the stop 
section 4 of the wafer attachment component 5 by attachment section la the engagement side 1 1 forms 
the shape of a flat closed-end cylindrical shape in nothing and a bottom - having - this engagement side 
11 - the diagonal line top of the engagement side 1 1 - almost - the object for rectangle-like 
engagement - a hole 12 forms - having - **** - this object for engagement -- the engagement side 1 1 
is divided into two division engagement sides 1 la and 1 lb by the hole 12 As these two division 
engagement sides 11a and 1 lb are shovm in drawing 8 , when it sees from a space side, to the level 
surface, the inclined plane which has the taper whose angle theta is 3-5 degree of **, for example, 4 
degrees, is made, and the taper of the division engagement sides 1 la and 1 lb has become an opposite 
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direction. 

[0026] this taper ~ each ~ the attachment insertion section 10 and the stop section 4 - the object for 
engagement of the engagement object 9 - it is in the state which penetrates a hole 12, and when making 
attachment insertion section 10 center rotate the engagement object 9, it inclines in the direction in 
which the frictional resistance of the stop section 4 and the division engagement sides 1 la and 1 lb 
increases 

[0027] The taper theta of the engagement side 1 1 is made into 3-5 degrees to the level surface for 
increasing the frictional resistance of an engagement side (contact surface), and bolting of attachment 
section la with the engagement object 9 being performed firmly, and making it engagement not loosen. 
[0028] If the taper theta of the engagement side 1 1 is smaller than 3 degrees, it is not closed by the 
engagement object 9 and the wafer attachment component 5 cannot be stably fixed to the support 
substrates 7 and 8. 

[0029] If the taper theta of the engagement side 1 1 exceeds 5 degrees, the engagement object 9 cannot 
fully be rotated, but the engagement object 9 tends to loosen, and the wafer attachment component 5, the 
support substrate 7, and the reliability of fixation of eight are missing. 

[0030] Arithmetic mean granularity Ra of each surface roughness of the engagement sides 4a and 10 of 
the above-mentioned stop section 4 and the engagement object 9 is 1.0-3.0 micrometers, and the 
maximum height Ry has all become 20 micrometers or less further (Ra and Ry depend all on a JIS B 
0601-1^4 surface-roughness-^^^^ a display). 

[0031] Surface roughness is set to 1 .0-3.0 micrometers of arithmetic mean granularity Ra because the 
STjfface roughhess of the erig (contact surface) 4a and 10 of the stop section 4 and the 

engagement object 9 is suitable for bolting, there is no slipping in respect of [ 4a and 10 ] engagement, 
bolting of the stop section 4 is fully performed by the engagement object 9 and firm assembly can be 
performed. Furthermore, there is no particle generating from a wafer boat base material, and assembly- 
operation nature is also good. 

[0032] If arithmetic mean granularity Ra of surface roughness is smaller than 1.0 micrometers, it 
becomes easy to slide on the engagement sides (contact surface) 4a and 10 of the above-mentioned stop 
section 4 and the engagement object 9, they cannot fully perform bolting with the engagement object 9, 
and cannot carry out stable boat assembly. 

[0033] If arithmetic mean granularity Ra of surface roughness exceeds 3.0 micrometers, it will become 
easy to produce particle generating from a wafer boat base material. Moreover, assembly-operation 
nature falls. 

[0034] Setting [ and ] the maximum height Ry of surface roughness to 20 micrometers or less for 
making more reliable depressor effect of the above-mentioned particle generating, it is because 
assembly-operation nature is not reduced. 

[0035] The thickness of the CVD-SiC coat formed in the front face of the base material of the above- 
mentioned wafer attachment component 5, the support substrates 7 and 8, and the engagement object 9 
is 30-100 micrometers, and the surface roughness and the maximum height of the engagement sides 4a 
and 11 at the time of carrying out CVD-SiC coat formation are a thing on the front face of a coat. 
[0036] Thickness of a coat is set to 30-100 micrometers because it is sufficient thickness which can 
suppress that an impurity is spread on a coat front face from the wafer boat base-material wafer 
attachment component 5, the support substrates 7 and 8, and the engagement objects 9, such as Si-SiC. 
Moreover, it is because it can bear enough also as intensity of the engagement sides 4a and 1 1 . 
[0037] If the thickness of a coat is smaller than 30 micrometers, an impurity is spread on a coat front 
face from wafer boat base materials, such as Si-SiC, and the purpose of the CVD-SiC coat that a coat 
prevents diffusion of an impurity cannot be attained. Moreover, as intensity of the engagement sides 4a 
and 1 1, it is inadequate, and there is a possibility of damaging. 

[0038] If it will be in the padding state which CVD will concentrate and deposit on the edge section of a 
wafer boat base material if the thickness of a coat exceeds 100 micrometers and the wafer boat 1 is used 
in this state, it will become a thing equivalent to the barricade of the conventional technology, and will 
become the factor of particle contamination. If it is going to prevent particle contamination, a polish 
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process will be needed again after CVD covering, and a manufacturing cost will increase. 
[0039] In addition, although the example of the vertical-mold wafer boat of the perfect assembly method 
which uses an engagement object and assembles a wafer attachment component to two support 
substrates explained with the operation form mentioned above If it is in the vertical-mold wafer boat 1 
which the wafer boat of the subassembly formula at which it was joined with adhesives and the end 
section of a wafer attachment component assembled only the other end with the above engagement 
methods is sufficient as, and was mentioned above, although the support substrate 8 turns into a bottom 
plate which has leg 8a What is necessary is just to make two support substrates into the thing of the 
same configuration by the horizontal-type wafer boat. 

[0040] Moreover, which [ not only the shape of an above rectangle but ] configuration is sufficient as 
tfie stop section 4 of the wafer attachment component 5 mentioned above, for example, it may be a 
cross-like, the case where this engagement object 4 is a cross-like — the object for engagement of the 
engagement object 9 ~ a hole is also a 10-character configuration in all at the configuration 
[0041] Next, the assembly method of the wafer boat 1 is explained. 

[0042] The mounting hole 6 of the wafer attachment component 5 is made to penetrate the attachment 
insertion section 10 and the stop section 4 of the wafer attachment component 5, and a part of 
attachment insertion section 10 (length t2) and the stop section 4 are made to project from the surface 
sections 7a and 8a of the support substrates 7 and 8, as shown in drawing 2 . this projection — the bottom 

- the object for engagement of the stop section 4 and the engagement object 9 - the engagement object 
9 after making a hole 12 in agreement - pushing in ~ the object for engagement — a hole 12 is made to 
penetrate th^ attachment insertion section 10 and t^ 

[0043] the after an appropriate time and attachment insertion section 10 — a medial axis — carrying out - 

- the engagement object 9 — on the other hand ~ Mukai of a clockwise rotation, for example, the 
direction, - a predetermined angle - for example, 90 degrees is rotated and engagement side 4a of the 
stop section 4 is made to engage with the division engagement sides 1 la and 1 lb Anchoring of the 
support substrate 8 is performed similarly and the assembly of the wafer boat 1 is completed. 

[0044] Since the assembly of the wafer boat 1 can be performed only by the assembly of the wafer 
attachment component 5 and the support substrates 7 and 8 rotating only 90 degrees of engagement 
objects 9 at the time of the assembly of the wafer boat 1 by this engagement unlike screwing of a screw 
and a nut performing, the CVD-SiC coat formed in the wafer boat base material is not damaged, an 
impurity is not emitted to semiconductor fabrication machines and equipment, or particle is not 
generated. 

[0045] Moreover, since the length t2 of the attachment insertion section 10 has the almost same length 
as the average (center-section grade) thickness tl of the engagement side 1 1 and the division 
engagement sides 1 la and 1 lb have 4 degrees at the time of this engagement The stable boat assembly 
can be performed without the fi-ictional resistance of engagement side 4a and the division engagement 
sides 1 la and lib increasing, bolting of the engagement section 4 being performed by the engagement 
object 9, and engagement loosening. 

[0046] Furthermore, the surface roughness of an engagement side is 1.0-3.0 micrometers of arithmetic 
mean granularity Ra, in the maximum height Ry of surface roughness, since it is 20 micrometers or less, 
bolting of the stop section 4 is fully performed by the engagement object 9, a firm assembly can be 
performed, there is no particle generating from attachment section la fiirther, and assembly-operation 
nature is also good. 

[0047] Moreover, since the end section was made into the assembly method by engagement at least only 
with adhesives unlike attaching to the support substrates 7 and 8 of the wafer attachment component 5, 
stress occurs on a wafer boat by the difference in the elongation between two or more wafer attachment 
components, and it does not lead to a joint crack. 

[0048] Furthermore, since the stop section 4 is contained in the engagement object 9 of the shape of a 
flat closed-end cylindrical shape, the stop section 4 is not damaged according to handling inattention at 
the time of use of the wafer boat 1 . 
[0049] 
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[Example] As shown in Table 1, the wafer boat into which the surface roughness and the cone angle of 
an engagement side were changed was manufactured, and the situation at the time of assembly and use 
was investigated. Results of an investigation are as in Table 1 . 
[0050] 
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[0051] 

[Effect of the Invention] According to the nature assembly wafer boat for semiconductor manufacture of 
a silicon carbide concerning this invention, exchange of a component part is easy, there is no injury by 
thermal stress, prolonged use is possible and the nature assembly wafer boat for semiconductor 
manufacture of a silicon carbide without generating of particle contamination can be offered. 
[0052] Moreover, since anchoring of the wafer attachment component to a support pedestal does not 
have the complicated structure of having a screw slot like screwing but is carrying out by engagement in 
an engagement object and the stop section with easy structure, an engagement object and the stop 
section can be performed for a CVD-SiC coat firmly and uniformly. 

[0053] Furthermore, if a 3-5-degree taper is given to the engagement side of an engagement object, the 
frictional resistance of an engagement side increases, and the attachment section with an engagement 
object will bind tight, it will be carried out firmly, and the boat assembly which engagement did not 
loosen and was stabilized can be performed. 

[0054] If the stop section is contained to the engagement inside of the body of the shape of a flat closed- 
end cylindrical shape, at the time of use of a wafer boat, according to handling inattention, the stop 
section will not be damaged and prolonged use will be attained. 

[0055] If each surface roughness of the engagement side of an engagement object and the stop section 
makes it 1.0-3.0 micrometers of arithmetic mean granularity Ra, bolting of the attachment section is 
fully performed by the engagement object, a firm assembly can be performed, there is no particle 
generating from the attachment section further, and assembly-operation nature is also good. 
[0056] If the CVD-SiC coat of the front face of a wafer boat is set to 30-100 micrometers, it can 
suppress that an impurity is spread on a coat front face from the engagement section of wafer boat base 
materials, such as Si-SiC. Moreover, breakage of the coat in respect of engagement can be prevented. 



[Translation done.] 
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* NOTICES * 

Japcun Patent Office is not responsible for any 
dcuaages caused by the use of this treinslation . 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, since the Si-SiC system quality of the material which 
consists of silicon (Si) and a silicon carbide (SiC) is excellent in compactness, a high grade, and 
intensity, it is used for the wafer boat for semiconductor heat treatment (it is hereafter described as a 
wafer boat.). 

[0003] However, since the Si-SiC system quality of the materials were compactness and a high degree 
ufhardness, junction between the componentparts of a wafer boat was perfomied using adhesives, and 
solidification of these adhesives was performed in the melting silicon sinking-in process of a wafer boat 
manufacture process. In this melting silicon sinking-in process, the volume change happened to the 
baking object of a wafer boat base material, these volume changes differed delicately between the wafer 
attachment component of a semiconductor wafer, and the support substrate, stress occurred on the wafer 
boat especially by the difference in the elongation between two or more wafer attachment components, 
and it often led to the joint crack. 

[0004] Moreover, when the stress by the load of a semiconductor wafer and the thermal stress by heating 
were received, residual stress existed in the wafer boat, especially the joint at silicon sinking in and the 
solidification process and the wafer boat was used for the nature assembly wafer boat of a silicon 
carbide unified with adhesives into the heat treatment process which used the wafer boat for a long time, 
the wafer boat might be damaged while in use. 

[0005] Furthermore, even if damage of such a wafer boat heat treatment in use or damage local during 
conveyance of a wafer boat arose, the component part which damage produced could not be exchanged, 
but the means of discarding the whole wafer boat were taken, and it was uneconomical. 
[0006] Then, the screw section is formed in the both ends of a wafer attachment component in which the 
semiconductor wafer support slot was established, and the collapsible wafer boat which was made to 
screw a nut in the screw section which penetrated the mounting hole drilled by two substrates, and was 
assembled to one is indicated as indicated by JP,10-273399,A. Since the wafer boat of this publication is 
performing the assembly of a wafer boat by screwing of the screw section and a nut, if cutting for 
forming the screw section and a nut is performed using nature material of a siUcon carbide like Si 
sinking-in silicon-carbide material, a barricade will produce it in the screw section. 
[0007] Since the above-mentioned cutting is micro processing, it is difficult to fiilly remove the 
barricade of the screw section, and a barricade remains substantially. When the semiconductor wafer 
was heat-treated using the wafer boat by which this barricade remained, semiconductor fabrication 
machines and equipment, such as a heat treating fiirnace, were polluted, and there was a case where a 
semiconductor wafer was polluted. 

[0008] Moreover, the wafer boat of the nattire material of a silicon carbide usually forms a CVD-SiC 
fihn on the surface of a base material, in order to prevent the impurity contamination out of the base 
material used for this wafer boat. However, it is difficult to form the CVD-SiC coat of predetermined 
thickness in the screw section by which micro processing was carried out as mentioned above uniformly, 
and sufficient coat for the crevice of **** was not formed, consequently the coat was damaged by only 
1 time of the nut bundle, the above impurities were emitted in the thermal treatment equipment from this 



http://www4,ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/12/03 



Page 2 of 2 



screwing portion, and there was a danger that the particle contamination resuhing from this breakage 
would occur. 



[Translation done.] 
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